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Dickeya dadantii is a plant-pathogenic enterobacterium responsible for the soft rot disease of many plants of
economic importance. We present here the sequence of strain 3937, a strain widely used as a model system for
research on the molecular biology and pathogenicity of this group of bacteria.

Dickeya dadantii, formerly Erwinia chrysanthemi (11), is the nome shotgun libraries were prepared with plasmid pHOS2
causative agent of soft rot disease in a wide range of plant with target insert sizes of 2 to 3 kb and 10 to 12 kb. We

species, including many economically important crops (10). collected approximately 67,000 dual-end sequences, 67% from
Soft rot results from the maceration of plant tissues following small-insert clones and 33% from the larger insert library.
degradation of pectin, the major component of primary cell ~ Sequences were assembled into contigs using the Celera as-
walls (7). D. dadantii is a devastating opportunistic pathogen in sembler (9), and this assembly was transferred to SeqMan 11
storage organs and fleshy tissues, particularly when compro- (Lasergene) for finishing. Primer walking was employed to
mised by bruising, excess water, low oxygen levels, or high  close gaps covered by clones available from the shotgun librar-
tempera’[ures. D. dadantii is also associated with systemic in- ies. The remaining gaps were closed by Sequencing PCR prod_
fections, vascular disorders, foliar necroses, and latent infec- ucts generated using primers designed from the ends of assem-
tions in growing plants. We sequenced and annotated the com-  pled and ordered contigs. PCR products spanning each rRNA

plete genome of Dickeya dadantii strain 3937, a strain widely  operon were sequenced separately to resolve sequence differ-
used as a model system for research on the molecular blOlOgy ences between Copies_ We used Glimmer 2.0 (3) for initial
and pathogenicity of this group of bacteria. Two whole-ge-  prediction of protein coding regions. We added, deleted, and
revised endpoints of genes based on comparisons to other

[ genomes, genes, and proteins in the NCBI databases. tRNA
Zgorresporédlng au;f{;’]r.- Mal}lngU address: Df\?;‘_rtmen} Ofﬁeg?tlcs sequences were identified using tRNAscan-SE (8) with addi-
an enome Center o 1sconsin, anGI‘SltyO 1sconsin—madison, . . . . : . s gl sohe
425 Henry Mall, Madison, WI 53706. Phone: (608) 890-0171. Fax: tional examination to identify specific tRNAs not distinguish
(608) 265-9485. E-mail: ntperna@wisc.edu. able by their anticodons alone. TRNA genes were identified
" Published ahead of print on 7 January 2011. by comparison to other enterobacterial sequences using
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BLASTN. Additional functional RNA genes were identified by
sequence similarity to known Escherichia coli K-12 RNA genes
or entries in the RFAM database (5, 6). The D. dadantii gene
products were annotated using the RAST automated pipeline
(1) and manually augmented by domain experts using ASAP
(4). This rich manual annotation is not fully represented in
GenBank, but it is publicly available in its entirety through
ASAP (https://asap.ahabs.wisc.edu/asap/home.php).

The complete circular chromosome of D. dadantii strain
3937 is 4,922,802 bp with 57% GC content. There are no
extrachromosomal elements. In ASAP, there are 4,543 pre-
dicted or known protein-coding genes, 22 rRNA genes orga-
nized into 7 operons, 75 predicted tRNAs, and 20 noncoding
RNA genes. Orthologs of the D. dadantii proteins in other
sequenced enterobacteria were identified as best-matching
proteins from pairwise BLASTP searches. Not surprisingly, the
highest number of putative orthologs, 2,992, is found in Pec-
tobacterium atrosepticum, which is both phylogenetically and
phenotypically most similar to D. dadantii (2). Interestingly,
these account for only 67% of the P. atrosepticum and 66% of
the D. dadantii predicted protein-coding genes, underscoring
the differences between these pectinolytic bacteria.

Nucleotide sequence accession number. The sequence has
been deposited in GenBank under accession number
CP002038.

The project was supported by the Initiative for Future Agriculture
and Food Systems Program of the USDA Cooperative State Research,
Education and Extension Service (grant number 2001-52100-11316 to
N.T.P., FR.B,, and N.-T.K.).

GENOME ANNOUNCEMENTS 2077

We greatly appreciate the technical expertise provided by staff at
both the Institute for Genomic Research and the Genome Center of
Wisconsin. We thank the following individuals for their contributions
to the annotation of the genome: Ravi D. Barabote, Val Burland, Loic
Grandemange, Courtney Jahn, Matuoka Keisuke, Hiroyuki Matsu-
moto, and Holly Slater.

This work is dedicated to Noel T. Keen.

REFERENCES

1. Aziz, R. K., et al. 2008. The RAST Server: rapid annotations using subsys-
tems technology. BMC Genomics 9:75.

2. Bell, K. S., et al. 2004. Genome sequence of the enterobacterial phytopatho-
gen Erwinia carotovora subsp. atroseptica and characterization of virulence
factors. Proc. Natl. Acad. Sci. U. S. A. 101:11105-11110.

3. Delcher, A. L., D. Harmon, S. Kasif, O. White, and S. L. Salzberg. 1999.
Improved microbial gene identification with GLIMMER. Nucleic Acids Res.
27:4636-4641.

4. Glasner, J. D., et al. 2003. ASAP, a systematic annotation package for
community analysis of genomes. Nucleic Acids Res. 31:147-151.

5. Griffiths-Jones, S., A. Bateman, M. Marshall, A. Khanna, and S. R. Eddy.
2003. Rfam: an RNA family database. Nucleic Acids Res. 31:439-441.

6. Griffiths-Jones, S., et al. 2005. Rfam: annotating non-coding RNAs in com-
plete genomes. Nucleic Acids Res. 33:D121-D124.

7. Hugouvieux-Cotte-Pattat, N., G. Condemine, W. Nasser, and S. Reverchon.
1996. Regulation of pectinolysis in Erwinia chrysanthemi. Annu. Rev. Micro-
biol. 50:213-257.

8. Lowe, T. M., and S. R. Eddy. 1997. tRNAscan-SE: a program for improved
detection of transfer RNA genes in genomic sequence. Nucleic Acids Res.
25:955-964.

9. Myers, E. W., et al. 2000. A whole-genome assembly of Drosophila. Science

287:2196-2204.

Perombelon, M. C. M. 2002. Potato diseases caused by soft-rot erwinias: an

overview of pathogenesis. Plant Pathol. 51:1-12.

11. Samson, R., et al. 2005. Transfer of Pectobacterium chrysanthemi (Burk-
holder et al. 1953) Brenner et al. 1973 and Brenneria paradisiaca to the genus
Dickeya gen. nov. as Dickeya chrysanthemi comb. nov. and Dickeya paradi-
siaca comb. nov. and delineation of four novel species, Dickeya dadantii sp.
nov., Dickeya dianthicola sp. nov., Dickeya dieffenbachiae sp. nov. and Dickeya
zeae sp. nov. Int. J. Syst. Evol. Microbiol. 55:1415-1427.

10.



